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(54) APPARATUS FOR ADJUSTING OPTICAL AXIS OF BEAM 
(57)Abstract: 

PURPOSE: To provide the apparatus for adjusting the optical axis of a 
beam, which makes the optical axis of a radar beam agree with the central 
line of a vehicle perfectly and automatically in a vehicle mounted radar 
equipment. 

CONSTITUTION: This is the apparatus for adjusting the optical axis of a 
beam, which is provided on a vehicle, has an irradiation means 1 for 
irradiating the beam ahead of the vehicle and adjusts the optical axis of the 
beam of the irradiation means 1 . This apparatus is constituted of a body to 
be detected 101, which is provided at the specified position beforehand, a 
detecting means 1 1 , which detects the state of the reflected wave from 
the body to be inspected 101 caused by irradiation with the beam, and a 
steering means 1 2, which steers the irradiation means 1 so that the optical 
axis of the beam agrees with the central line of the vehicle and adjusts the 
optical axis of the beam. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1 ] In the optical-axis adjusting device of the beam which is prepared in a car, has an exposure means to irradiate 
a beam ahead [ said / car ] 5 and adjusts the optical axis of the beam of this exposure means A detection means to detect 
the condition of the reflected wave from the detected material beforehand installed in the position, and said detected 
material by the exposure of said beam, The optical-axis adjusting device of the beam characterized by having the 
steersman stage which steers said exposure means and adjusts the optical axis of said beam based on the condition of 
said reflected wave detected by this detection means so that the optical axis of said beam may be in agreement with the 
center line of a car. 

[Claim 2] Said detected material receives the center line of said car in the front predetermined distance L of said car. It 
is the single detected material beforehand installed in the location which said beam width D separated 1/2. When the 
condition which said steersman stage made move an exposure means, and was un-detecting from detection of the 
reflected wave from said detected material by said detection means, or the condition of having become detection from 
un-detecting [ of said reflected wave ] is detected, The optical-axis adjusting device of the beam according to claim 1 
characterized by being what judged that the optical axis of said beam was in agreement with the center line of said car. 
[Claim 3] Said detected material receives the center line of said car in the front predetermined distance L of said car. It 
is the 1st detected material and 2nd detected material which were beforehand installed in the both sides of the location 
separated more greatly than one half of said beam width D. The condition which said steersman stage made move said 
exposure means, and was un-detecting from detection of the reflected wave from said 1 st detected material by said 
detection means, Or the 1st direction of said beam when detecting the condition of having become detection from un- 
detecting [ of said reflected wave ], The condition which was made to move said exposure means and was un-detecting 
from detection of the reflected wave from said 2nd detected material by said detection means, Or when setting to A the 
steering include angle between the 2nd direction of said beam when detecting the condition of having become detection 
from un-detecting [ of said reflected wave ] and moving said exposure means steering include-angle A / 2 from said 1st 
direction or the 2nd direction, The optical-axis adjusting device of the beam according to claim 1 characterized by being 
what judged that the optical axis of said beam was in agreement with the center line of said car. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the optical-axis adjusting device of the beam which makes the optical 

axis of a beam in agreement with the medial axis of a car. 

[0002] 

[Description of the Prior Art] With the radar installation installed ahead of the car, it considers as an alarm means to 
measure distance, relative velocity, etc. to obstructions (preceding car etc.), and to prevent a collision beforehand, and 
the radar installation for mount is offered. And the approach of controlling the direction of radiation of a beam using a 
beam steersman stage is also taken so that the preceding car can be certainly followed also by the curved transit radar. 
However, it is necessary to face controlling a beam steersman stage, to make the center line of a beam completely in 
agreement to the center line of a car, and to consider as the criteria include angle (for example, 0 degree) of a steering 
angle. 

[0003] Drawing 7 is drawing showing the optical-axis adjustment approach of the beam of the radar installation for 
mount. Hereafter, it explains using drawing. A car 3 is installed on the basis of a tire etc. on the car center line drawn 
with the white line etc. The exposure range of the beam irradiated from the sensor section 1 1 of the radar installation 1 
installed in the anterior part of a car 3 is carrying out a configuration like drawing 7 . Then, a coordinator carries out the 
monitor of the reflected wave of a beam in the front predetermined distance L of a car 3 first, moving an object 2 
crosswise [ of a beam ] (the direction of arrow-head A) from near a center line. And when a reflected wave is lost (the 
object 2 separated from the range), migration is stopped, and it is the distance DL of the left-hand side edge part of the 
exposure range of a beam, and a core. It checks. Next, the monitor of the reflected wave of a beam is carried out, 
moving an object 2 crosswise [ of a beam ] (the direction of arrow-head B) from near a center line. And when a 
reflected wave is lost (the object 2 separated from the range), migration is stopped, and it is the distance DR of the right- 
hand side edge part of the exposure range of a beam, and a core. It checks. And location DL in left-hand side Location 
DR in right-hand side The direction of the sensor section 1 1 was adjusted and it was fixing by **** etc. so that it might 
become equal. 
[0004] 

[Problem(s) to be Solved by the Invention] In the conventional beam adjustment, the direction of a radar installation was 
corrected and the object was moved for whenever [ the / every ]. Therefore, adjustment takes time amount. Moreover, 
even if it devised the adjustment approach and the direction of a sensor agreed in the center line simply, when it was 
going to fix the sensor according to **** in this condition that back, there was a problem that a direction shifted at the 
time of this immobilization. 

[0005] This invention aims at offering the beam-length adjuster which can moreover adjust the direction of radiation of 

a beam correctly automatically in a short time. 

[0006] 

[Means for Solving the Problem] In the optical-axis adjusting device of the beam which this invention is prepared in a 
car in order to attain the above-mentioned purpose, and has an exposure means to irradiate a beam ahead [ said / car ], 
and adjusts the optical axis of the beam of this exposure means A detection means to detect the condition of the 
reflected wave from the detected material beforehand installed in the position, and said detected material by the 
exposure of said beam, Based on the condition of said reflected wave detected by this detection means, it is 
characterized by having the steersman stage which steers said exposure means and adjusts the optical axis of said beam 
so that the optical axis of said beam may be in agreement with the center line of a car. 

[0007] Moreover, said detected material receives the center line of said car in the front predetermined distance L of said 
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car. It is the single detected material beforehand installed in the location which said beam width D separated 1/2. When 
the condition which said steersman stage made move an exposure means, and was un-detecting from detection of the 
reflected wave from said detected material by said detection means, or the condition of having become detection from 
un-detecting [ of said reflected wave ] is detected, It is characterized by being what is judged that the optical axis of said 
beam was in agreement with the center line of said car. 

[0008] Moreover, said detected material receives the center line of said car in the front predetermined distance L of said 
car. It is the 1st detected material and 2nd detected material which were beforehand installed in the both sides of the 
location separated more greatly than one half of said beam width D. The condition which said steersman stage made 
move said exposure means, and was un-detecting from detection of the reflected wave from said 1 st detected material 
by said detection means, Or the 1st direction of said beam when detecting the condition of having become detection 
from un-detecting [ of said reflected wave ], The condition which was made to move said exposure means and was un- 
detecting from detection of the reflected wave from said 2nd detected material by said detection means, Or when setting 
to A the steering include angle between the 2nd direction of said beam when detecting the condition of having become 
detection from un-detecting [ of said reflected wave ] and moving said exposure means steering include-angle A / 2 
from said 1 st direction or the 2nd direction, It is characterized by being what is judged that the optical axis of said beam 
was in agreement with the center line of said car. 
[0009] 

[Function] A detection means detects the condition of the condition of the reflected wave, i.e., detection, and not 
detecting, steering so that the optical axis of the beam irradiated by the steersman stage from an exposure means may be 
adjusted to the detected material beforehand installed in the position to the center line of a car. Since the physical 
relationship of the beam width irradiated by the detected material and a detected material is known beforehand, it can be 
in agreement with the center line of a car in the optical axis of a beam. At this time, it is fixed and a detected material 
moves a beam automatically by the steersman stage, and since it judges a condition with a detection means, adjustment 
of it by hand control is lost. Moreover, that what is necessary is just to memorize the criteria include angle of a 
steersman stage after the center line of a car and the optical axis of a beam have been in agreement, since it is not 
necessary to fix an exposure means to a car by **** etc. structural, the location gap accompanying immobilization is not 
produced. 

[0010] Moreover, beam width D in the front predetermined distance L of an exposure means is beforehand understood 
by the design specification or observation to the center line of a car. therefore, if the detected material is installed in the 
location which separated only beam width to the center line of a car in the front predetermined distance L of an 
exposure means, a detection means can detect the reflected wave from a detected material, or cannot detect it — that ~ it 
is in a boundary exactly. Then, since a detected material is in the edge of a beam when the condition to which the 
steersman stage moved the exposure means and was un-detecting from detection of the reflected wave from the detected 
material by the detection means, or the condition of having become detection from un-detecting [ of a reflected wave ] is 
detected, it means that the center line of a beam and the center line of a car had been in agreement. 
[001 1] Moreover, beam width D in the front predetermined distance L of an exposure means is beforehand understood 
by the design specification or observation to the center line of a car. The 1st detected material and 2nd detected material 
are installed in the both sides of the location separated to the center line of a car in the front predetermined distance L of 
an exposure means more greatly than one half of beam width. And since the 1st detected material is in one edge of a 
beam when the condition to which the steersman stage moved the exposure means and was un-detecting from detection 
of the reflected wave from the 1st detected material by the detection means, or the condition of having become detection 
from un-detecting [ of a reflected wave ] is detected, the direction of this beam is set. Next, a steersman stage moves an 
exposure means, and when the condition which was un-detecting from detection of the reflected wave from the 2nd 
detected material by the detection means, or the condition of having become detection from un-detecting [ of a reflected 
wave ] is detected, the 2nd detected material is in the edge of the opposite side of a beam. And since the exposure range 
of a beam is bilateral symmetry when the steering angle between the direction of this beam and the direction of the last 
beam is set to A, it means that the core of a beam and the center line of a car had been in agreement in the location of 
the one half of an include angle A. 
[0012] 

[Example] Drawing 1 is drawing showing the system configuration of the optical-axis adjusting device of the beam of 
the 1st example of this invention, and drawing in which drawin g 2 shows the beam steering gear style of the radar 
installation for mount, and drawing 3 are drawings explaining the optical-axis adjustment approach of the beam of the 
radar installation for mount of the 1st example of this invention. Hereafter, it explains using drawing. 
[0013] While 1 is the radar installation installed ahead of the car 3 and irradiating a beam towards the front of a car The 
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reflected wave detected in the sensor section 1 1 which detects the reflected wave from a detected material 101 or an 
obstruction which is in a predetermined location beforehand, the control actuator section 12 which changes the direction 
of radiation of a beam with directions of a radar ECU 13, and the sensor section 1 1 is received. While computing 
distance, relative velocity, etc. to an obstruction, it consists of adjustment switches 14 which direct initiation of tuning 
whenever [ radar ECU section / it is directed that changes the direction of radiation of a beam into a control actuator 
section 12 / 13 and beam angle ]. 2 is the object placed at the edge (it is equivalent to the maximum part of beam width) 
of the beam exposure range (range detectable [ with the sensor section 1 1 ]), in order to adjust the criteria include angle 
(the include angle the center line of a car and whose center line (the optical axis of a beam is called hereafter) of a beam 
correspond is made into 0 degree) of a beam. In addition, the beam exposure range is LI from the sensor section 1 1 . It 
sets in the separated location and is 2D1. The design specification shows beforehand. 

[0014] The sensor section 1 1 irradiates a beam in range like drawin g 3 towards the front of a car 3, and the reflected 
wave from the body which is within the limits of it is ability ready for receiving in the sensor section 1 1 , and it sends the 
received reflected wave data to a radar ECU 13. A control actuator section 12 consists of gears 12d and 12c which 
transmit rotation of arm 12a fixed to a car 3, revolving-shaft 12b which rotates the sensor section 11, motor 12e in 
which predetermined carries out include-angle rotation with directions of a radar ECU 13, and motor 12e to revolving- 
shaft 1 2b, and it corrects the optical axis of a beam to the include angle which the radar ECU 1 3 directed so that the 
preceding car may pursue appropriately also on the transit lane curved during transit of a car 3. Moreover, in this 
example, optical-axis tuning of (he beam which makes the optical axis of a beam in agreement on the center line of a car 
3 according to the device of this control actuator section 12 is also performed. 

[0015] A radar ECU 13 receives the reflected wave detected in data and the sensor sections 11, such as the vehicle 
speed, a steering angle, and a yaw rate (angular-velocity sensor). Distance, relative velocity, etc. from a gap of the time 
difference and a frequency to an obstruction are computed. When adjustment is directed to a throttle valve or the 
distance between two cars with the preceding car approaches too much so that a car 3 may serve as a proper rate, while 
directing to take out an alarm to a warning buzzer and a drop The include angle which should be corrected so that the 
direction of radiation of a beam may become suitable to a control actuator section 12 is directed. 
[0016] Drawing 4 is a flow chart which shows the optical-axis adjustment approach of the beam of the radar installation 
for mount of the 1st example of this invention. Hereafter, it explains according to drawing. In addition, this processing is 
started from the time of an adjustment switch 14 being operated, moreover, the location which separated the object 2 
from the sensor section 1 1 LI beforehand for beam adjustment (for example, 50m) - the center line of a car 3 to Dl 
only -- it is installed in the location from which it separated on left-hand side. 

[0017] At step SI, if it judges whether the adjustment switch 14 was operated and it is operated, and moves to step S2 
and is not operated in order to go into tuning, it moves to step SI 3. At step S2, the vehicle speed judges whether it is 0 
km/h (namely, idle state), if it is a idle state, it will move to step S3, and if it is not a idle state, it will move to step SI 3. 
At step S3, an initial mode-of-operation flag judges whether it is 0. That is, if initial actuation (actuation for changing a 
beam into the condition that a swing and the sensor section 1 1 cannot once detect an object 2 to an opposite direction in 
an object 2, in advance of tuning) is not completed (condition of a flag 0), and it moved to step S4 and has completed 
(condition of a flag 1), it will move to step S7. 

[0018] In step S4, a RRC is outputted and it moves to step S5. That is, a radar ECU 13 directs a beam to make it rotate 
rightward to a control actuator section 12. And motor 12e rotates and the sensor section 1 1 rotates rightward. At step S5, 
it judges whether the motor include angle is 5 degrees (the optical axis of a beam is the location of 5 degrees to the right 
to the center line of a car). It stands by, if the motor include angle is the location which is 5 degrees, it moves to step S6 
and the motor include angle has not become the location which is 5 degrees. An initial mode-of-operation flag is set to 1 
at step S6. That is, since the 1st step for adjustment (actuation which once shakes 5 degrees of beams rightward) was 
completed whenever [ beam angle ], an initial mode-of-operation flag is set to 1. And the buzzer which tells that the 1st 
step for adjustment was completed whenever [ beam angle ] is switched off. 

[0019] At step S7, it judges whether a detection mode flag is 0. If a detection mode flag is 0, it will move to step S8, and 
if a detection mode flag is not 0, it will stand by (tuning is completed in fact), that is, detection actuation of an object 2 
is still completed --**** (a flag is 0) - detection actuation is already completed --**** (a flag is 1) - it judges, step S6 
- completing - step S - pass 1 and 2 - since the initial mode-of-operation flag of step S3 is 1 when it moves to step 
S3, it moves to step S7. When it has moved from step S6 to step S7 for the first time, since detection actuation of an 
object 2 is yet omitted, a detection mode flag is 0. 

[0020] At step S8, a RLC is outputted and it moves to step S9. That is, a radar ECU 13 directs a beam to make it rotate 
leftward (the direction of an object 2) to a control actuator section 12. And motor 12e rotates and the sensor section 1 1 
rotates leftward. In step S9, it judges whether the object was detected or not. It stands by, if it detects and will not move 
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and detect to step S10. In this phase, it does not judge whether what was detected is an object 2, or it is another thing. In 
this case, when it detects that the light-receiving level of a reflected wave recovered below from the predetermined 
value beyond the predetermined value, it is judged to be object detection. 

[0021] At step S10, if it judges whether the detected object is in less than [ 50m**3m ] and an object is in less than 
[ 50m**3m ], it will move to step SI 1, and if there is nothing, it will move to step S12. That is, if it installs for 
adjustment of the detected object, that it is in the location of 50m should be able to detect by the sensor 1 1 . If there is 
nothing within **3m (error range), since not the object 2 but another thing installed for adjustment will be detected, it 
moves to step S12 and an alarm lamp is made to turn on. 

[0022] At step SI 1, a motor include angle is set as a criteria include angle (0 degree), and a detection mode flag is set to 
1 . That is, since the object 2 was detected while shaking the beam leftward, the left boundary (location distant from the 
center line of a car Dl) of the detection range of a beam is in contact with the object 2 (condition of drawin g 3 ). 
Therefore, it means that the center line of a car and the optical axis of a beam had been in agreement. Then, in this 
condition, by making the motor include angle of a control actuator section 12 into a criteria include angle (0 degree), a 
radar ECU 13 is made to memorize and it considers as the criteria include angle at the time of beam steering. 
[0023] The usual radar control is performed at step SI 3. That is, the beam ahead irradiated from the sensor section 1 1 
computes distance (distance between two cars) with the preceding car, and relative velocity for the reflected wave data 
reflected with the car, the obstruction, etc. by the radar ECU 13. And required control (for example, close a throttle 
valve or a warning buzzer is sounded) is performed to a car. Moreover, in controlling the direction of radiation of a 
beam according to the curve of a transit lane, the output from the vehicle speed, a steering angle, a yaw rate, etc. is 
processed by the radar ECU 1 3 on the basis of the above-mentioned criteria include angle (0 degree), and only a 
required include angle corrects the optical axis of a beam. 

[0024] As mentioned above, by this example, since [ the time of detecting the object put on the edge of the exposure 
field of the beam known beforehand for the first time while the control actuator section changed the direction of a 
beam ] the center line of a car and the optical axis of a beam were in agreement, automatic moreover, in repeatability, 
the tuning of the optical axis of a beam becomes good possible. Drawin g 5 is drawing explaining the optical-axis 
adjustment approach of the beam of the radar installation for mount of the 2nd example of this invention. Hereafter, it 
explains using drawing. 

[0025] In addition, since drawing showing drawing and the steering gear style which show the system configuration of 
this equipment is almost the same as drawing 1 of the 1 st example, and drawin g 2 , drawing and explanation are 
omitted. Moreover, since the name of a radar installation 1, the sensor section 1 1, a control actuator section 12, a radar 
ECU 13, an adjustment switch 14, and a car 3, the function, and the operation are almost the same as the 1st example, 
the same sign is attached and explanation is omitted. 

[0026] It is the object installed in the outside of the beam exposure range in order that 21 and 22 might adjust the criteria 
include angle of a beam, and an object 21 is D2 to left-hand side to the center line of a car 3. In the separated location, 
an object 22 is [ as opposed to / again / the center line of a car 3 ] D2 to right-hand side. It is installed in the separated 
location. In addition, the exposure range of a beam is L2 from the sensor section 1 1 . It sets in the separated location and 
is 2D1 . The design specification shows beforehand. In addition, D2 Dl It is installed in a location which becomes large. 
[0027] D rawin g 6 is a flow chart which shows the optical-axis adjustment approach of the beam of the radar installation 
for mount of the 2nd example of this invention. Hereafter, it explains according to drawing. In addition, this processing 
is started from the time of an adjustment switch 14 being operated. At step S21, if it judges whether the adjustment 
switch 14 was operated and it is operated, and moves to step S22 and is not operated in order to go into tuning, it moves 
to step S3 5. At step S22, the vehicle speed judges whether it is 0 km/h (namely, idle state), if it is a idle state, it will 
move to step S23, and if it is not a idle state, it will move to step S35. At step S23, a rightward mode flag judges 
whether it is 0, if a flag becomes zero (condition which rightward mode has not yet completed), it will move to step S24, 
and if a flag is not 0 (condition which rightward mode has already completed), it will move to step S27. That is, in this 
example, in order of the right and the left, a swing and after that, a beam is adjusted so that it may be in agreement with 
the center line of a car in the optical axis of a beam. 

[0028] At step S24, a RRC is outputted and it moves to step S25. That is, a radar ECU 13 directs a beam to make it 
rotate rightward to a control actuator section 12. And motor 12e rotates and the sensor section 1 1 rotates rightward. At 
step S25, it judges whether the object 22 was detected. It stands by, if it detects and will not move and detect to step 
S26. At step S26, a motor include angle is set as 0 degree, and a rightward mode flag is set to 1 . That is, since the beam 
was shaken rightward and detection of an object 22 was completed, a rightward mode flag is set to 1 . And a radar ECU 
1 3 is made to memorize temporarily by making the motor include angle at this time into 0 degree of criteria. 
[0029] At step S27, it judges whether a leftward mode flag is 0, if a flag is 0, it will move to step S28, and if a flag is not 
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0, it will move to step S3 1. that is, detection actuation of an object 21 is still completed — **** (the mode is 0) - 
detection actuation is already completed --**** (the mode is 1) - it judges, step S26 — completing « step S ~ pass 21 
and 22 - since the rightward mode flag of step S23 is 1 when it moves to step S23, it moves to step S27. When it has 
moved from step S26 to step S27 for the first time, since detection actuation of an object 21 is yet omitted, a leftward 
mode flag is 0. 

[0030] At step S28, a RLC is outputted and it moves to step S29. That is, a radar ECU 13 directs a beam to make it 
rotate leftward (the direction of an object 21) to a control actuator section 12. And motor 12e rotates and the sensor 
section 1 1 rotates leftward. At step S29, it judges whether the object 21 was detected. It stands by, if it detects and will 
not move and detect to step S30. 

[0031] At step S30, it memorizes on a radar ECU 13 by making the motor include angle when detecting an object 21 
into "a leftward detection include angle", and a leftward mode flag is set to 1. That is, since the object 21 was detected 
while shaking the beam leftward, the object 21 will be touched the left boundary (location distant from the center line of 
a car Dl) of the detection range of a beam. 

[0032] At step S3 1, it judges whether a center mode flag is 0. If a center mode flag is 0, it will move to step S32, and if 
a center mode flag is not 0, it will stand by. That is, after detection actuation of objects 22 and 21 is completed, it judges 
whether the actuation which asks for the location of a beam center line is completed. At step S32, it judges whether the 
motor include angle is one half of "the leftward detection include angles" detected at step S30. If it is one half of 
"leftward detection include angles" and has not come to move to step S34, it moves to step S33. That is, since the 
include angle was made into "the leftward detection include angle", the time of an object 21 being detected when the 
time of an object 22 being detected is made into the include angle of 0 degree when a beam is shaken at right-hand side, 
and a beam is shaken at left-hand side Since the core of a car is located in the middle of both include angles, if a motor 
angle is moved to one half of the places of "a leftward detection include angle", the center line of a car and the optical 
axis of a beam are in agreement. 

[0033] A RRC is outputted at step S33. That is, since the beam is moved to left-hand side at step S30, actuation returned 
to the right only one half of "leftward detection include angles" is performed. Let the location (include angle) of a motor 
be a criteria include angle (0 degree) at step S34. That is, it means that the center line of a car and the optical axis of a 
beam had been in agreement in one half of the locations of "a leftward detection include angle." Then, in this condition, 
by making the motor include angle of a control actuator section 12 into a criteria include angle (0 degree), a radar ECU 
13 is made to memorize and it considers as the criteria include angle at the time of beam steering. 
[0034] The usual radar control is performed at step S3 5. That is, the beam ahead irradiated from the sensor section 1 1 
computes distance (distance between two cars) with the preceding car, and relative velocity for the reflected wave data 
reflected with the car, the obstruction, etc. by the radar ECU 13. And required control (for example, close a throttle 
valve or a warning buzzer is sounded) is performed to a car. Moreover, in controlling the direction of radiation of a 
beam according to the curve of a transit lane, the output from the vehicle speed, a steering angle, a yaw rate, etc. is 
processed by the radar ECU 1 3 on the basis of the above-mentioned criteria include angle (0 degree), and only a 
required include angle corrects the optical axis of a beam. In addition, target detection in steps S25 and S29 of this 
example is performed by the same method as the detection method of the reflected wave in the 1 st example. 
[0035] As mentioned above, by this example, since [ two objects put on the both sides from which it separated from the 
exposure field of the beam known beforehand / in the middle of the include angle detected while the control actuator 
section made right and left rotate a beam ] the center line of a car and the optical axis of a beam were in agreement, 
automatic moreover, in repeatability, the tuning of the optical axis of a beam becomes good possible. Moreover, since 
the radar installation in this example also makes car radar control serve a double purpose and usually carries out at the 
time, a cost rise is not almost carried out for optical-axis adjustment of a beam. In addition, although the condition of 
having become detection from un-detecting [ of the reflective beam by the detection means ] is detected in this example, 
the condition that it was un-detecting from detection of the reflective beam not only by this but the detection means is 
detected, and it may be made to carry out optical-axis adjustment based on this. 
[0036] 

[Effect of the Invention] As explained above, in this invention, tuning which makes in agreement the center line of a car 
and the optical axis of a beam with an automatically and sufficient precision can be performed. 
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